Inferior local tubers such as lesser yam, wild yam and arrowroot contain bioactive compounds such as phenols and diosgenin which act as antioxidants. Antioxidant activities in the processed of local tubers have not been reported. The aim of this research was to identify the antioxidant activity of local tubers (inferior) that has been processed through the process of steaming, frying and milling to be flour. The determination of antioxidant activity was performed using α, α, Diphenyl Picryl Hydrazil (DPPH), which is indicated as a percentage of the apprehension of radical activities by the amount of absorbance at 680 nm. The antioxidant activity of lesser yam steamed, fried and milled were 2.26 %, 0.84 %, and 3.34 % respectively. The antioxidant activity of steamed, fried and milled arrowroot were 1.44 %, 0.65 %, and 1.32 % respectively. Moreover, the antioxidant activity of steamed, fried and milled wild yam were 1.08 %, 0.08 %, and 0.82 % respectively. The antioxidant activity of inferior local tubers have decreased in different types of processing. The highest antioxidant activity was in the milled tubers followed by steamed and fried tuber.
Introduction
Oxidative stress is a condition when the free radical compound production or free radical compound is bigger than the amount of antioxidant in the body. Oxidative stress causes the increase of lipid peroxidation. The increase of lipid peroxide concentration in lever can damage liver cell so that peroxide will come out from liver toward blood vessel and can damage organs or other tissues, finally it causes degenerative diseases such as atherosclerosis, coronary heart disease, hypertension and diabetes mellitus, and cancer [1, 2] .
Lipid peroxide can be controlled or reduced by antioxidant. If antioxidant in the body (endogenous) decreases because it is used to neutralize free radical, then antioxidant from diet (exogenous) is needed. Antioxidant from the outside can be fruits and vegetables or other food materials which contain antioxidant, known as exogenous antioxidant. A lot of researches and studies about antioxidant have been conducted such as antioxidant compound content in seaweed [3] [4] [5] , tomato's lycopene [6] , antioxidant in red fruit [7] .
Lesser yam, wild yam, greater yam, arrowroot, and purple yam are Indonesian local inferior tubers which contain high carbohydrate and spread widely in Indonesia, but the usages are still limited. Beside their high carbohydrate, the five tubers contain bioactive compounds such as dioscorin, diosgenin, and phenol that can be antioxidant [8] .
Researches and studies about antioxidant still need to be conducted due to the great benefits for health. Many local tubers such as sweet potato, lesser yam, wild yam, and arrowroot contain bioactive compound anthocyanin antioxidant, dioscorin, diosgenin, and phenol [9, 10] . As one of the way to optimize the usage of Indonesian nature material as well as to increase society's health level, then a research needs to be conducted to explore bioactive compound that has physiological characteristics that benefit for health.
The result of research by Yuniastuti et al. [11] showed that cultivation of local tubers in Gunungpati had antioxidant content which was high enough. But, the measured antioxidants were from unprocessed tubers. Therefore, this research was conducted to find out and examine the number or amount of antioxidants from fried, steamed tubers or flour tubers. The problems which will be examined in this research are identifying antioxidant compound in local tubers especially those which are cultivated in Gunungpati, Semarang, that are processed including their flours.
Material and method
Materials used in this research were lesser yam, arrowroot, and intoxicating yam. While materials used for extracting the antioxidant were ethanol, 0.1 mM DPPH solution, 10 % Folin-Ciocalteu reagent, 10 % sodium carbonate, and aquadest. Types of equipment used in this research were cabinet dryer, sieve 40 mesh, blender, baker glass, magnetic stirrer, strain paper whatman number 2, funnel, frying and steaming tools, aluminium foil, analytic scale, measuring glass, Erlenmeyer, evaporator, petri cup, dark bottle, refrigerator, reaction tubes, vortex, propipette, measuring pipet, measuring glass, centrifuge incubator, and spectrophotometer.
Sample preparation
This research process began with the making of products from lesser yam, arrowroot, and intoxicating yam -variation of processing to be fried, steamed, and made into flours. First, lesser yam, arrowroot, and intoxicating yam flours were peeled, then peeled tubers were washed before they were sliced in 12 mm, next sliced tubers were smeared on salt evenly. This smearing process was done for about 24 h. Next, sliced tubers were washed until clean, then they were submerged in a plastic container consisting of water for about 72 h. After that, they were dried in an automatic drying cabinet with 55 ∘ C for 12 h until they became chips of dried tubers. Dried chips were grinded by a blender until smooth. Finally, tubers powders were sieved by a sieve 80 mesh and the tubers flours could be obtained.
Antioxidant extraction
The amount of 25 g sample was added by ethanol with the comparison 1:5 and stirred by magnetic stirrer for 15 min. After that it was strained by stain paper Whatman number 2 to get filtrate. The filtrate was vaporized by rotary evaporator for 30 min and 40 ∘ C until semi solid extract was obtained, then it was measured. The semi solid extract was then reconstituted in the ethanol at 1 000 mg · L −1 concentration
Antioxidant activity measurement by DPPH method
Antioxidant activity measurement test of sweet potato in DPPH system was carried out using DPPH (a,a, DiphenylPicrylhydrazil) radical scavenging method [12] . The amount of 1 mL of phenol extract sample with variation of concentration 100 rpm, 200 pm, and 500 rpm (1 rpm = 1/60 Hz) added by 4 mL of 0.1 mM DPPH solution and they were made to be vortex. After that absorbency measurement was done every 2 min for 30 min so that decreasing absorbency data was gained. In control treatment, it was done with the same way but only the sample that was changed by ethanol 99.5 % and for comparing sample was changed by BHA 100 mg · L −1 and routines 100 mg · L −1 .
Catching activity percentage (ARA) radical DPPH* was counted by using the Formula (1):
Result and Discussion
The average of antioxidant activity in lesser yam product which was steamed, fried, and made into floured were 2.26 %, 0.84 %, and 3.34 %, while arrow root 1.44 %, 0.65 %, and 1.62 % and wild yam (Dioscorea hispida Dennst) 1.08 %, 0.08 %, and 1.82 % ( Table 1 ).
The highest antioxidant activity of lesser yam, arrowroot, and intoxicating yam products was their flour. intoxicating yam products antioxidant activity showed that the kinds of lesser yam, arrowroot, and intoxicating yam products had significant influence (p ≤ 0.05) toward antioxidant activity of the products. Based on LSD (Least Significance Different) test
shows that lesser yam product processed into flour was significantly different from antioxidant activity of arrow root, and intoxicating yam products.
The influence of processing lesser yam, arrowroot, and intoxicating yam products toward antioxidant activity can be seen in Table 1 . The highest antioxidant activity of lesser yam product was when it was made into flour, followed by steamed lesser yam and the last was fried lesser yam. Such was the case of arrowroot and intoxicating yam, antioxidant activity of arrowroot and intoxicating yam products made into flour which was the higher than steamed and fried products. The difference in this antioxidant activity was caused by heat and also size of the materials.
Antioxidant activity in fried products, which were lesser yam (0.84 %), arrowroot (0.65 %), and wild yam (0.08 %) were lower than steamed products. This was caused by the heating time in frying process which was shorter than steaming process. The best heating process to prevent antioxidant damage and other flavonoids compounds was processed by using high temperature, but shorter time. This was because antioxidant components were not heatproof.
This research was different from the one conducted by Karen [13] which stated that frying process could increase antioxidant activity on materials as a result of oil absorption inside the materials. Antioxidant could be from carotene compound, or other antioxidants which were used as added materials to oil such as hydroxyl toluene (BHT). Barry [14] stated that BHT had well solution in oil and heatproof.
While according to Pokorny et al. [15] antioxidant activity in lesser yam, arrowroot, and wild yam products through frying process was lower than steamed process. This was because in the frying process, there was antioxidant exchange (in this case was phenolic) between oil and fried food. Antioxidant in frying food will be dissolved in the oil. Fried food stability will be decreased rapidly in storage because it lost its antioxidant compound.
Shobana and Naidu [16] , who conducted a research to inactivate antioxidant to herbs and stated that antioxidant activity was getting lower after being heated for 30 min.
The heating which was too long might cause the decreasing of compound's skills that were used to catch free radical.
Conclusion
In the process of decreasing antioxidant of lesser yam, arrowroot, and intoxicating yam in those three tubers, the decreasing level of antioxidant activity as a result of different processes showed the same tendency. The most effective method to keep the antioxidant content was to change tubers into flour. The antioxidant activity of local inferior tubers had decreased in different processes. The highest antioxidant activity was achieved by making tubers into flour, then it decreased in tubers that were steamed, and fried.
